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account of the two-stream theory, based mainly on 
Prof. Eddington’s own researches, is given. The 
mathematical foundation of this theory and of 
Schwarzschild’s ellipsoidal hypothesis is placed 
in a separate chapter, an excellent arrangement 
from the point of view of the general reader. The 
unmathematical reader must also pass over much 
of the statistical investigations in chapter x., 
though to the mathematician the application of 
the theory of integral equations to statistics will 
be particularly interesting. Except in these two 
sections the general reader should have no great 
difficulty in following the main line of the argu¬ 
ment. Other chapters deal with those remarkable 
phenomena which are associated with the spectral 
classification of the stars, and which constitute the 
most significant discoveries in recent astronomy; 
the difficult problem of counting the stars in the 
sky according to magnitude, based largely on 
recent work at Greenwich, but paying perhaps an 
exaggerated respect to a well-known memoir of 
Kapteyn; and finally, the attempts which have 
been made to explain the stellar system in dynami¬ 
cal terms, attempts which seem rather premature 
in view of our still imperfect knowledge of the 
kinematical relations. 

In conformity with the editorial scheme of the 
series to which it belongs, the book conveys 
throughout a strongly personal view, from which 
at some points the reader may be tempted to differ. 
But it is on the whole an eminently sane view, and 
this means much w'hen in the nature of the case 
provisional judgments alone are possible. Ideas 
are in a state of flux, and gratitude is due to Prof. 
Eddington for fixing the phase of the moment in 
a permanent, accessible form. H. C. P. 


THE ENAMELLING INDUSTRY. 

The Raw Materials for the Enamel Industry and 
their Chemical Technology. By Dr. J. Grun- 
wald. Translated by Dr. H. H. Hodgson. 
Pp. viii + 225. (London: C. Griffin and Co., 

Ltd., 1914.) Price 8s. 6 d. net. 

HE preparation of enamels for the purposes 
of ornament dates from a very remote 
period; we find them in use in ancient Egypt and 
Babylon, although in the earliest known speci¬ 
mens they were used as inlays in the metal objects 
they adorned, and not melted on them until some¬ 
what later times It is not, however, until the 
beginning of the nineteenth century that the coat¬ 
ing with enamels of iron hollow wares, saucepans, 
and the like for domestic use was practised, a 
process that many years afterwards was applied 
to the enamelling of iron in sheets and plates. 
The materials dealt with by the author are those 
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employed in the manufacture of enamels for these 
purposes on a commercial scale. 

The economic importance of the industry on 
the Continent is evident, if we consider that it 
gives employment in Germany to 25,000, and in 
Austria-Hungary to 19,000, persons; and a large 
part of the output finds a market in England. 

The appearance of a translation of Dr. Grun- 
wald’s book is opportune at the present time, 
when methods are being discussed for the satis¬ 
factory organisation of our industries and the 
equipment of works, with the object of producing 
articles which hitherto have largely or entirely 
been made in other countries. 

Its perusal brings forcibly to our notice the part 
which science has played, and is playing, in the 
management and control of the processes of the 
enamelling industry, and that complete success 
can only be attained by the co-operation of science 
and practical skill. Much scientific investigation, 
however, is still needed before certain hindrances 
to the success of many of the operations of the 
enameller can be successfully grappled with. 

The object of the book is to supply those en¬ 
gaged in enamelling works with an account of the 
composition, properties, and limitations of use of 
the various materials employed and of their prac¬ 
tical application on a large scale. An exact 
knowledge of these, it is scarcely necessary to 
point out, is absolutely essential in order to over¬ 
come the difficulties which often arise in works’' 
procedure. 

Much of the information contained in the book, 
it may be said, can be found in works on min¬ 
eralogy and applied chemistry, but it is so 
scattered that, for purposes of reference, it is 
practically inaccessible to the busy worker. 

The chief materials dealt with are the felspars, 
quartz, fluorspar, borax, cryolite, the alkalies, and 
the various agents for colouring and for giving 
opacity. The composition and properties of each 
are given at some length, and the nature of the 
impurities liable to be present and their effects 
on the character of the enamels are clearly set 
forth. 

A point of practical importance is emphasised 
as regards the felspars that, as a rule, it is in¬ 
advisable to replace felspar silica by quartz or 
clay, even although the equivalent proportions are 
observed. In this connection it is well known that 
in enamels, as in many other substances, identity 
in chemical composition is often accompanied by 
considerable divergence in physical properties. 

The author has evidently had considerable prac¬ 
tical experience in enamelling, and the remarks 
appended to the description of each of the 
materials on their rdle and application in works’ 
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procedure, and the chapter on the composition of 
enamels, are specially valuable. 

The accounts given, however, of the prepara¬ 
tion of the materials are in a few cases of doubtful 
value, and in the case of the metallurgy of tin 
even inexact. It is, too, not obvious what useful 
purpose can be served by the introduction of the 
graphic formula' of the felspars. 

These are, however, minor defects. The book 
is a good one, and the appearance of a translation 
into English has rendered the industry in this 
country a valuable service. It should be in the 
hands of everyone connected with enamelling 
works. W. G. 


NEW BOOKS ON CHEMISTRY. 

(1) Van Nostrand’s Chemical Annual, 1913. 
Edited by Prof. J. C. Olsen. Pp. xiv + 669. 
(London: Constable and Co., Ltd., 1914.) Price 
125. 6 d. net. 

(2) A Text-book of Chemistry. By W. A. Noyes. 
Pp. xv+ 602. (London : G. Bell and Sons, Ltd., 
n.d.) Price 85. 6 d , net. 

(3) The Electrical Conductivity and Ionisation 
Constants of Organic Compounds. By Dr. H. 
Scudder. Pp. 568. (London: Constable and 
Co., Ltd., 1914.) Price 125. 6 d. net. 

(1) « \ 7 AN NOSTRAND’S Chemical Annual 
V for 1913 ” is arranged on much the 
same lines as the well-known German “Chemiker 
Kalendar ” of Biedermann. It contains a great 
number of tables of constants and a vast amount 
of other information useful to chemists. It is, in 
short, the kind of reference book which no prac¬ 
tical chemist can afford to be without; for the 
amount of time it must save will soon repay him 
for its rather high price. 

Seeing that the bulk of each annual issue is a 
mere copy of a former one, it seems as if some¬ 
thing could be devised whereby the small amount 
of new matter and corrections might be published 
separately without the expense of repurchasing the 
whole volume. The present issue is embellished 
with an excellent portrait and a short obituary 
notice of Prof. Henri Moissan. 

(2) A text-book written for beginners is always 
difficult to appraise at its true value unless one has 
some notion of the character and extent of the oral 
and practical teaching which necessarily accom¬ 
pany it. As it stands there is little to find fault 
with in this volume, either in regard to the ar¬ 
rangement of subjects, the descriptive portion, or 
the facts, yet unless there is a great deal of ampli¬ 
fication we have grave doubts if it could be re¬ 
commended unreservedly as a satisfactory first 
text-book. The matter is condensed into short 
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paragraphs dealing with a great variety of topics. 
We find, for example, in the first hundred pages 
or thereabouts, in addition to much experimental 
information, accounts of the ionic theory, equili¬ 
brium, reversible reactions, catalysis, valence, the 
phase rule, the atomic theory, the van’t Hoff-Le 
Chatelier law, molecular volumes, etc. Even the 
“quantum theory” is introduced later in a para¬ 
graph of fifteen lines, and we have no hesitation 
in saying that, in so far as it attempts to convey 
any information, it is so much wasted space. 

The book is, in short, a rnultum in parvo, no 
doubt excellent as a summary of many and divers 
facts and theories. 

We would ask again, as we have frequently 
done in reviewing other elementary text-books, 
whether any object is served by introducing at the 
beginning definitions and generalisations of the 
nature of which the student has as yet only vague 
ideas? Is anything substantial to be gained by 
stating (p. 5) that matter is anything which has 
mass, or that matter is anything which , requires 
energy to set it in motion, when, on the next page, 
energy is defined as anything which may set 
matter in motion ? 

A great difference is often observed in the atti¬ 
tude of students towards physics and chemistry, 
and the reason probably is that in the one he is 
taught to reason logically, because he is made to 
! think logically; in the other he is confronted with 
| phenomena about the nature of which he is rarely 
encouraged to express his opinion, because he is 
provided, often unconsciously, with the explana¬ 
tion. The paragraph on elements and compounds 
(p. 9] affords an illustration. “If the red oxide of 
mercury is heated in a small tube, metallic mer¬ 
cury will distil, whilst a glowing splinter held at 
the mouth of the tube will burst into flame. The 
heat causes the decomposition of the oxide of 
mercury into mercury and a gas which is called 
oxygen.” 

It is a gratuitous assertion that the phenomenon 
is one of decomposition; why not say with the old 
phlogistonists that the red powder has combined 
with something in the air to form the metal and 
left the oxygen? Until the loss of weight is recog¬ 
nised this explanation is equally logical; but then, 
of course, if we begin by calling the substance 
oxide of mercury we merely end by proving what 
we have tacitly assumed at the outset. 

(3) Dr. Scudder’s book is a complete biblio¬ 
graphy of the ionisation constants of all the 
organic compounds which have appeared from 
1889 to 1910 inclusive, with corrections down to 
1913. That the work involved in compiling these 
tables must have been enormous may be estimated 
from the author’s statement that 78 journals and 
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